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1 . Status: Please all the replies and correspondence should be addressed to examiner's new 
art unit 2629. Receipt is acknowledged of papers submitted on 12-3 1-2003 under new 
application, which have been placed of record in the file. Claims 1-32 are pending in this action. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 12-20-04 5 02-13-04 5 07-27-06 ? 
and 12-31-03 are in compliance with the provisions of 37 CFR 1.97. Accordingly, the 
information disclosure statements are being considered by the examiner. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lubin et al. 
(US 6075884) in view of, Conner et al. (US 2005/0225732 Al). 

Regarding Claim 1, Lubin et al. teaches a system for displaying an image (Col. 2, Lines 
61-65), the system comprising: a buffer adapted to receive a first set of image data for a first 
image (Col. 2, Lines 61-65, Col. 3, Lines 18-24); and spatio-temporal characteristics of a human 
visual system (Col. 7, Lines 1-13). 
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However, Lubin et al. fail to disclose an image processing unit configured to define first 
and second sub- frames corresponding to the first set of image data; and a display device having 
a set of defective display pixels, the display device adapted to alternately display the first sub- 
frame in a first position and the second sub-frame in a second position spatially offset from the 
first position, wherein the first position and the second position are identified based on positions 
of the defective display pixels. 

However, Conner et al. teaches a method of displaying an image with a display device 
having a set of defective display pixels (page 1, paragraph 6, page 2, paragraph 24, page 3, 
paragraph 41), the method comprising: receiving image data for the image (page 2, paragraph 
24); generating a first sub-frame and a second sub-frame corresponding to the image data (page 
3, paragraph 40-42); and selecting a first position and a second position spatially offset from the 
first position (page 2, paragraph 27, page 3, paragraph 30, pages 4,5, paragraphs 52,53), the first 
and the second positions selected based on positions of the defective display pixels and 
characteristics of a human visual system (page 3, paragraphs 41,31-37); and alternating between 
displaying the first sub-frame in the first position and displaying the second sub-frame in the 
second position (page 1, paragraph 6, page 2, paragraph 24, page 3, paragraphs 30,41,42, pages 
4,5, paragraphs 52,53). 

The reason to combine is to be able to shift pixel so defective pixels formed due to 
shifting help human vision to reduce or minimize visual artifacts in projection type display. 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 
to incorporate Conner et al. teaching in teaching of Lubin et al. to be able to have a projection 
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display displaying defective pixels due to shifting producing lower resolution of blue color 
components help human vision to reduce or minimize visual artifacts (page 3, paragraph 41). 

Regarding Claim 2, Conner et al. teaches teaches generating a third sub-frame and a 
fourth sub-frame corresponding to the image data; selecting a third position spatially offset from 
the first position and the second position, and a fourth position spatially offset from the first 
position, the second position, and the third position, the third and the fourth positions selected 
based on positions of the defective display pixels and characteristics of a human visual system; 
and wherein alternating between displaying the first sub-frame and displaying the second sub- 
frame further includes alternating between displaying the first sub-frame in the first position, 
displaying the second sub-frame in the second position, displaying the third sub-frame in the 
third position, and displaying the fourth sub-frame in the fourth position (page 1, paragraph 6, 
page 2, paragraph 24, page 3, paragraphs 30,41,42, pages 4,5, paragraphs 52,53, it is obvious as 
Conner et al. teaches multiple sub-frames (more than two) and they are offset from each other by 
about one-half their shared pitch, please see figures 2,3,4,7). 

Regarding Claim 3, Conner et al. teaches receiving a second set of image data for a 
second image; generating a third sub-frame and a fourth sub-frame corresponding to the second 
set of image data selecting a third position and a fourth position spatially offset from the third 
position, the third and the fourth positions selected based on positions of the defective display 
pixels and characteristics of a human visual system; and alternating between displaying the third 
sub-flame in the third position and displaying the fourth sub-flame in the fourth position (page 1, 
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paragraph 6, page 2, paragraph 24, page 3, paragraphs 30,41,42, pages 4,5, paragraphs 52,53, it 
is obvious as Conner et al. teaches multiple sub-frames (more than two) and they are offset from 
each other by about one-half their shared pitch, please see figures 2,3,4,7). 

Regarding Claim 4, Conner et al. teaches the third position is spatially offset from the 
first position and the second position, and wherein the fourth position is spatially offset from the 
first position, the second position, and the third position (page 1, paragraph 6, page 2, paragraph 
24, page 3, paragraphs 30,41,42, pages 4,5, paragraphs 52,53, it is obvious as Conner et al. 
teaches multiple sub-frames (more than two) and they are offset from each other by about one- 
half their shared pitch, please see figures 2,3,4,7). 

Regarding Claim 5, Conner et al. teaches the first position and the second position are 
selected from a plurality of allowable positions (page 3, paragraphs 31-37). 

Regarding Claim 6, Conner et al. teaches the image processing unit is configured to 
evaluate different combinations of the plurality of allowable positions to identify a combination 
that minimizes an effect of the defective display pixels on the human visual system (page 1, 
paragraph 6, page 2, paragraph 24, page 3, paragraphs 30,41,42, pages 4,55, paragraphs 52,53). 

Lubin et al. teaches a system for displaying an image (Col. 2, Lines 61-65), the system 
comprising: a buffer adapted to receive a first set of image data for a first image (Col. 2, Lines 
61-65, Col. 3, Lines 18-24); and spatio-temporal characteristics of a human visual system (Col. 
7, Lines 1-13). 
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Regarding Claim 7, Conner et al. teaches the image processing unit is configured to 
generate a plurality of sequences of test images, each sequence of test images corresponding to a 
different combination of the plurality of allowable positions (pages 2,3, paragraphs 24-41 to 
improve the image quality and reduce artifacts effect to human vision the blue color is adjusted 
or black is added to maintain contrast or pixels are shifted about one-half their shared pitch). 

Regarding Claim 8, Lubin et al. teaches the image processing unit is configured to filter 
each sequence of test images with a spatio-temporal filter based on human visual system (HVS) 
characteristics (Col. 2, Lines 15-28, 61-65, Col. 3, Lines 18-24, 26-51, Col. 7, Lines 1-13 teaches 
encoder encoding image signals filtered based on human visual system). 

Regarding Claim 9, Lubin et al. teaches the image processing unit is configured to 
identify a sequence of test images from the plurality of sequences of test images that has the 
smallest impact on the human visual system (Col. 1, Line 43 to Col. 2, Line 26, Lubin et al. 
teaches experimenting pluralities of sequences that has smallest impact on human visual). 

Regarding Claim 10, Conner et al. teaches the first position and the second position are 
positions corresponding to the identified sequence of test images (page 1, paragraph 6, page 2, 
paragraph 24, page 3, paragraphs 30,41,42, pages 4,5, paragraphs 52,53, please see figures 
2,3,4,7). 
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Regarding Claim 1 1, Lubin et al. teaches a system for displaying an image (Col. 2, Lines 
61-65), the system comprising: a buffer adapted to receive a first set of image data for a first 
image (Col. 2, Lines 61-65, Col. 3, Lines 18-24); and spatio-temporal characteristics of a human 
visual system (Col. 7, Lines 1-13). 

However, Lubin et al. fail to disclose an image processing unit configured to define first 
and second sub- frames corresponding to the first set of image data; and a display device having 
a set of defective display pixels, the display device adapted to alternately display the first sub- 
frame in a first position and the second sub-frame in a second position spatially offset from the 
first position, wherein the first position and the second position are identified based on positions 
of the defective display pixels. 

However, Conner et al. receiving image data for the image (page 2, paragraph 24); 
generating a first sub-frame and a second sub-frame corresponding to the image data (page 3, 
paragraph 42); and selecting a first position and a second position spatially offset from the first 
position (page 2, paragraph 27, page 3, paragraph 30, pages 4,5 paragraphs 52,53), the first and 
the second positions selected based on positions of the defective display pixels and 
characteristics of a human visual system (page 3, paragraph 41); and alternating between 
displaying the first sub-frame in the first position and displaying the second sub-frame in the 
second position (page 1, paragraph 6, page 2, paragraph 24, page 3, paragraphs 30,41,42, pages 
4,55, paragraphs 52,53) wherein the first position and the second position are identified based on 
positions of the defective display pixels (page 3, paragraphs 31-37,41) and spatio-temporal 
characteristics of a human visual system (page 1, paragraph 6, page 2, paragraph 24, page 3, 
paragraphs 30,41,42, pages 4,5, paragraphs 52,53). 



Application/Control Number: 10/750,591 Page 8 

Art Unit: 2629 

The reason to combine is to be able to shift pixel so defective pixels formed due to 
shifting help human vision to reduce or minimize visual artifacts in projection type display. 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 
to incorporate Conner et al. teaching in teaching of Lubin et al. to be able to have a projection 
display displaying defective pixels due to shifting producing lower resolution of blue color 
components help human vision to reduce or minimize visual artifacts (page 3, paragraph 41). 

Regarding Claim 12, Conner et al. teaches the image processing unit is configured to 
define a third sub-frame and a fourth sub-frame corresponding to the first set of image data; and 
wherein the display device is configured to alternate between displaying the first sub-frame in 
the first position, displaying the second sub-frame in the second position, displaying the third 
sub-frame in a third position spatially offset from the first position and the second position, and 
displaying the fourth sub-frame in a fourth position spatially offset from the first position, the 
second position, and the third position, the third and the fourth positions identified based on 
positions of the defective display pixels and spatio-temporal characteristics of a human visual 
system (page 1, paragraph 6, page 2, paragraph 24, page 3, paragraphs 30,41,42, pages 4,5, 
paragraphs 52,53, it is obvious as Conner et al. teaches multiple sub-frames (more than two) and 
they are offset from each other by about one-half their shared pitch, please see figures 2,3,4,7). 

Regarding Claim 13, Conner et al. teaches the buffer is adapted to receive a second set of 
image data for a second image, the image processing unit is configured to define a third sub- 
frame and a fourth sub-frame corresponding to the second set of image data, and the display 
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device is configured to alternate between displaying the third sub-frame in a third position and 
displaying the fourth sub-frame in a fourth position, the third position and the fourth position 
identified based on positions of the defective display pixels and spatio-temporal characteristics of 
a human visual system (page 1, paragraph 6, page 2, paragraph 24, page 3, paragraphs 30,41,42, 
pages 4,5, paragraphs 52,53, it is obvious as Conner et al. teaches multiple sub-frames (more 
than two) and they are offset from each other by about one-half their shared pitch, please see 
figures 2,3,4,7). 

Lubin et al. teaches a system for displaying an image (Col. 2, Lines 61-65), the system 
comprising: a buffer adapted to receive a first set of image data for a first image (Col. 2, Lines 
61-65, Col. 3, Lines 18-24); and spatio-temporal characteristics of a human visual system (Col. 
7, Lines 1-13). 

Regarding Claim 14, Conner et al. teaches the third position is spatially offset from the 
first position and the second position, and wherein the fourth position is spatially offset from the 
first position, the second position, and the third position (page 1, paragraph 6, page 2, paragraph 
24, page 3, paragraphs 30,41,42, pages 4,5, paragraphs 52,53, it is obvious as Conner et al. 
teaches multiple sub-frames (more than two) and they are offset from each other by about one- 
half their shared pitch, please see figures 2,3,4,7). 

Regarding Claim 15, Conner et al. teaches the first position and the second position are 
identified from a plurality of allowable positions (page 3, paragraphs 31-37). 
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Regarding Claim 16, Conner et al. teaches the image processing unit is configured to 
evaluate different combinations of the plurality of allowable positions to identify a combination 
that minimizes an effect of the defective display pixels on the human visual system (page 1 , 
paragraph 6, page 2, paragraph 24, page 3, paragraphs 30,41,42, pages 4,55, paragraphs 52,53). 

Lubin et al. teaches a system for displaying an image (Col. 2, Lines 61-65), the system 
comprising: a buffer adapted to receive a first set of image data for a first image (Col. 2, Lines 
61-65, Col. 3, Lines 18-24); and spatio-temporal characteristics of a human visual system (Col. 
7, Lines 1-13). 

Regarding Claim 17, Conner et al. teaches the image processing unit is configured to 
generate a plurality of sequences of test images, each sequence of test images corresponding to a 
different combination of the plurality of allowable positions (pages 2,3, paragraphs 24-41 to 
improve the image quality and reduce artifacts effect to human vision the blue color is adjusted 
or black is added to maintain contrast or pixels are shifted about one-half their shared pitch). 

Regarding Claim 18, Lubin et al. teaches the image processing unit is configured to filter 
each sequence of test images with a spatio-temporal filter based on human visual system (HVS) 
characteristics (Col. 2, Lines 15-28, 61-65, Col. 3, Lines 18-24, 26-51, Col. 7, Lines 1-13 teaches 
encoder encoding image signals filtered based on human visual system). 

Regarding Claim 19, Lubin et al. teaches the image processing unit is configured to 
identify a sequence of test images from the plurality of sequences of test images that has the 
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smallest impact on the human visual system (Col. 1, Line 43 to Col. 2, Line 26, Lubin et al. 
teaches experimenting pluralities of sequences that has smallest impact on human visual). 

Regarding Claim 20, Conner et al. teaches the first position and the second position are 
positions corresponding to the identified sequence of test images (page 1 , paragraph 6, page 2, 
paragraph 24, page 3, paragraphs 30,41,42, pages 4,5, paragraphs 52,53, please see figures 
2,3,4,7). 

Regarding Claim 21, Lubin et al. teaches a system for displaying an image (Col. 2, Lines 
61-65), the system comprising: a buffer adapted to receive a first set of image data for a first 
image (Col. 2, Lines 61-65, Col. 3, Lines 18-24); and spatio-temporal characteristics of a human 
visual system (Col. 7, Lines 1-13). 

However, Lubin et al. fail to disclose a system for displaying low resolution sub-frames 
at spatially offset positions to generate the appearance of a high resolution image the system 
comprising: means for receiving high resolution images; means for generating a plurality of low 
resolution sub-frames for each high resolution image; means for displaying the plurality of low 
resolution sub-frames at a sequence of spatially offset positions, the means for displaying 
including at least one defective display pixel; and means for identifying the sequence of spatially 
offset positions based on a position of the defective display pixel and characteristics of a human 
visual system to minimize an impact of the defective display pixel on the human visual system. 

However, Conner et al. teaches a system for displaying low resolution sub-frames at 
spatially offset positions to generate the appearance of a high resolution image (pages 3,4, 
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paragraphs 40,41, page 2, paragraph 26-28, page 1, paragraphs 7,8) the system comprising: 
means for receiving high resolution images; means for generating a plurality of low resolution 
sub-frames for each high resolution image (pages 3,4, paragraphs 40,41, page 2, paragraphs 26- 
28, page 1, paragraphs 7,8); means for displaying the plurality of low resolution sub-frames at a 
sequence of spatially offset positions (pages 3,4, paragraphs 37-41), the means for displaying 
including at least one defective display pixel (page 1, paragraph 6, page 2, paragraph 24, page 3, 
paragraphs 31-37, 41); and means for identifying the sequence of spatially offset positions based 
on a position of the defective display pixel and characteristics of a human visual system to 
minimize an impact of the defective display pixel on the human visual system (page 1, paragraph 
6, page 2, paragraph 24, page 3, paragraphs 30-37,41,42, pages 4,5, paragraphs 52,53). 

The reason to combine is to be able to shift pixel so defective pixels formed due to 
shifting help human vision to reduce or minimize visual artifacts in projection type display. 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 
to incorporate Conner et al. teaching in teaching of Lubin et al. to be able to have a projection 
display displaying defective pixels due to shifting producing lower resolution of blue color 
components help human vision to reduce or minimize visual artifacts (page 3, paragraph 41). 

Regarding Claim 22, Conner et al. teaches the image processing unit is configured to 
generate a plurality of sequences of test images, each sequence of test images corresponding to a 
different combination of the plurality of allowable positions (pages 2,3, paragraphs 24-41 to 
improve the image quality and reduce artifacts effect to human vision the blue color is adjusted 
or black is added to maintain contrast or pixels are shifted about one-half their shared pitch). 
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Regarding Claim 23, Lubin et al. teaches the means for identifying includes means for 
evaluating different combinations of the plurality of allowable positions to identify a 
combination that minimizes an impact of the defective display pixel on the human visual system. 
(Col. 2, Lines 15-28, 61-65, Col. 3, Lines 18-24, 26-51, Col. 7, Lines 1-13, teaches encoder 
encoding image signals filtered based on human visual system). 

Regarding Claim 24, Lubin et al. teaches the means for identifying includes means for 
generating a plurality of sequences of test images, each sequence of test images corresponding to 
a different combination of the plurality of allowable positions (Col. 1, Line 43 to Col. 2, Line 26, 
Lubin et al. teaches experimenting pluralities of sequences that has smallest impact on human 
visual). 

Conner et al. teaches the means for identifying includes means for generating a plurality 
of sequences of test images, each sequence of test images corresponding to a different 
combination of the plurality of allowable positions (page 1, paragraph 6, page 2, paragraph 24, 
page 3 ? paragraphs 30,41,42, pages 4,5, paragraphs 52,53, it is obvious as Conner et al. teaches 
multiple sub-frames (more than two) and they are offset from each other by about one-half their 
shared pitch, please see figures 2,3,4,7). 

Regarding Claim 25, Lubin et al. teaches the image processing unit is configured to filter 
each sequence of test images with a spatio-temporal filter based on human visual system (HVS) 
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characteristics (Col 2, Lines 15-28, 61-65, Col. 3, Lines 18-24, 26-51, Col. 7, Lines 1-13 teaches 
encoder encoding image signals filtered based on human visual system). 

Regarding Claim 26, Lubin et al. teaches the means for identifying includes means for 
identifying a sequence of test images from the plurality of sequences of test images that has the 
smallest impact on the human visual system (Col. 1, Line 43 to Col. 2, Line 26, Col. 2, Lines 15- 
28, 61-65, Col. 3, Lines 18-24, 26-51, Col. 7, Lines 1-13, Lubin et al. teaches experimenting 
pluralities of sequences that has smallest impact on human visual). 

Regarding Claim 27, Lubin et al. teaches the identified sequence of spatially offset 
positions comprises positions corresponding to the identified sequence of test images (Col. 2, 
Lines 15-28, 61-65, Col. 3, Lines 18-24, 26-51, Col. 7, Lines 1-13 teaches encoder encoding 
image signals filtered based on human visual system). 

Regarding Claim 28, Lubin et al. teaches a computer-readable medium having computer- 
executable instructions for performing (Col. 3, Lines 18-50). 

Lubin et al. fails to teach a method of identifying spatially offset display positions for low 
resolution sub-frames, the sub-frames generating the appearance of a high resolution image when 
displayed by a display device at the identified positions, comprising: identifying a plurality of 
different combinations of the display positions; and analyzing each of the combinations to 
identify a combination of display positions that minimizes an effect of defective display pixels of 
the display device on a human visual system. 
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Conner et al. teaches a method of identifying spatially offset display positions for low 
resolution sub-frames, the sub-frames (pages 3,4, paragraphs 39-41) generating the appearance 
of a high resolution image when displayed by a display device at the identified positions (page 3, 
31-36, pages 3,4, paragraphs 40,41, page 2, paragraphs 26-28, page 1, paragraphs 7,8), 
comprising: identifying a plurality of different combinations of the display positions; and 
analyzing each of the combinations to identify a combination of display positions that minimizes 
an effect of defective display pixels of the display device on a human visual system (pages 2,3, 
paragraphs 23-36, pages 3,4, paragraphs 40,41, page 2, paragraphs 26-28, page 1, paragraphs 
7,8). 

The reason to combine is to be able to shift pixel so defective pixels formed due to 
shifting help human vision to reduce or minimize visual artifacts in projection type display. 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 
to incorporate Conner et al. teaching in teaching of Lubin et al. to be able to have a projection 
display displaying defective pixels due to shifting producing lower resolution of blue color 
components help human vision to reduce or minimize visual artifacts (page 3, paragraph 41). 

Regarding Claim 29, Lubin et al. teaches the method further comprises: generating a 
plurality of sequences of test images, each sequence of test images corresponding to a different 
combination of display positions. (Col. 1, Line 43 to Col. 2, Line 26, Col. 2, Lines 15-28, 61-65, 
Col. 3, Lines 18-24, 26-51, Col. 7, Lines 1-13, Lubin et al. teaches experimenting pluralities of 
sequences that has smallest impact on human visual). 
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Conner et al. teaches the method further comprises: generating a plurality of sequences of 
test images, each sequence of test images corresponding to a different combination of display 
positions, (page 1, paragraph 6, page 2, paragraph 24, page 3, paragraphs 30,41,42, pages 4,5, 
paragraphs 52,53, it is obvious as Conner et al. teaches multiple sub-frames (more than two) and 
they are offset from each other by about one-half their shared pitch, please see figures 2,3,4,7). 

Regarding Claim 30, Lubin et al. teaches teaches the method further comprises: filtering 
each sequence of test images with a filter based on human visual system (HVS) spatio-temporal 
characteristics (Col 2, Lines 15-28, 61-65, Col. 3, Lines 18-24, 26-51, Col. 7, Lines 1-13, 
teaches encoder encoding image signals filtered based on human visual system). 

Regarding Claim 31, Lubin et al. teaches the means for identifying includes means for 
identifying a sequence of test images from the plurality of sequences of test images that has the 
smallest impact on the human visual system (Col. 1, Line 43 to Col. 2, Line 26, Col. 2, Lines 15- 
28, 61-65, Col. 3, Lines 18-24, 26-51, Col. 7, Lines 1-13, Lubin et al. teaches experimenting 
pluralities of sequences that has smallest impact on human visual). 

Regarding Claim 32, Lubin et al. teaches the identified combination of display positions 
comprises positions corresponding to the identified sequence of test images (Col. 1, Line 43 to 
Col. 2, Line 26, Lubin et al. teaches experimenting pluralities of sequences that has smallest 
impact on human visual). 



Application/Control Number: 10/750,591 Page 17 

Art Unit: 2629 

Conner et aL teaches the identified combination of display positions comprises positions 
corresponding to the identified sequence of test images (page 1, paragraph 6, page 2, paragraph 
24, page 3, paragraphs 30,41,42, pages 4,5, paragraphs 52,53, it is obvious as Conner et al. 
teaches multiple sub-frames (more than two) and they are offset from each other by about one- 
half their shared pitch, please see figures 2,3,4,7). 



Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Yang, Yibin (US 20030123747 Al) System for and method of sharpness enhancement 
using coding information and local spatial features. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Prabodh M. Dharia whose telephone number is 571-272-7668. 
The examiner can normally be reached on M-F 8AM to 5PM. 

7. The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

8. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Any response to this action should be mailed to: 



Commissioner of Patents and Trademark: 




Washington, D.C. 20231 
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